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1. A li^ocess for removing metal ions from wastewater, 

comprlsiJig": . 

,a, provUn, a carbon bed for receiving a wastewater feed 
containing .etA ions in solution, wherein said wastewater feed 
contains solids Wed in the range of about 0.01-1.0 ^ in an 
amount higher thaV about 50 mg/1; and 

,b, providing a ion exchange unit operation for receiving a 
carbon bed product Weam from said carbon bed and for removing 
said metal ions froiA soldticin. 
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2. The process 

\| set forth in Claimi 

□ 

S| an amount higher, 
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3. The prop^s for 



saving metal ions from wastewater as 

said wastewater contains solids in 
100 mg/1. 

.moving metal ions from wastewater as 
I set flrth^intTim 1, wherL said wastewater contains solids in 
IbS an amount in the range of a^ut 500-2000 mg/1. 

4. The process for removVg metal ions from wastewater as 
set forth in Claim 1, further coVprising passing a wastewater 
feed containing hydrogen peroxide\and metal ions in solution to 
said carbon column to reduce the co\centration of said hydrogen 
20 peroxide and form a carbon bed efflukt having concentration 

levels of hydrogen peroxide less than\bout 0.1 mg/1 (0.1 ppm) . 
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5 The prooes\ for removing metal ions from wastewater as 
set forth in Claim \ wherein said metal ions comprise copper 
ions . 

6. The process L removin, metal ions from wastewater as 
set forth in Claim 5, Lrein said wastewater contains 
copper ions at a level Vn the range of about 1-100 mg/1. 

7. The process foJ^vi/g metal ions from wastewater as 
set forth in Claim 5y4eLn/aid step for providing a ion 
exchange unit opera/oJ cXis«contacting metal ions in said 

/ yj Ai-oiTr!^.? with a resin having a macro- 
carbon bed product/ s^z^r^am m^tal lo^s witn 

porous iminodiaceMc /unctiohalXroup. 

8. The procU^WemoLg metal ions from wastewater as 
set forth in Cl^ wherein Lid step for providing a ion 
exchange un>^eration comprisL contacting said carbon bed 
product stream metal ions with cyss-linlced polystyrene resin to 
attach said copper ions. 

9. The process for removing .^tal ions from wastewater as 
set forth in Claim 8, wherein said sVep for providing a ion 
exchange unit operation comprises conVacting said carbon bed 
product stream metal ions with cross-lUed polystyrene resin 
screened to provide a bead size in theynge of about 0.4 to 1.23 
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^ With a tight u\i£or»ity coefficient of about 1.7 to attach 
said copper ions. 



10. The process for 
set forth in Claim 
byproduct polishinj 



removing metal ions from wastewater as 
'rein said wastewater feed comprises a 
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11. The prodqfss 
set forth in Claim 
byproduct policing slur 



removing metal ions from wastewater as 
lerein said wastewater feed comprises a 
from the chemical mechanical polishing 



(CMP) of integrated circuk microchips, 

.paratus for removing metal ions from wastewater, 
comprising: ^ 

,a| a carbon bed for receiving a wastewater feed containing 
netal ions in lutlon, wherein said wastewater feed contains 
solids sized m Ae range of about 0.01-1.0 m m an amount 

higher than about Ml mg/1; and 

,b, an ion excVge unit operation for receiving a carbon 
bed product stream froL^ld carbon bed and for removing said 
metal ions from solution. 

13. Apparatus for remo\»g metal ions from wastewater as 
set forth m Claim 12, wherein Vid wastewater contains solids in 
an amount higher than about 100 m^l. 



14. A^aratus for removing metal ions from wastewater as 
set forth in Vlaim 12, wherein said wastewater contains hydrogen 
peroxide and skid carbon bed product stream has concentration 
levels of hydrogen peroxide less than about 0.1 mg/1 (0.1 ppm) . 

15. Apparatuk for removing metal ions from wastewater as 
set forth in Claim V wherein wastewater comprises a byproduct 
poiishing slurry and\aid metal ions comprise copper ions in said 
byproduct polishing slurry. 

16. Apparatus for Amoving metal ions from wastewater as- 
set forth in Claim 15, wheWn said wastewater comprises a 
byproduct polishing slurry )^om the chemical mechanical polishing 
(CMP) of integrated circuits \nd said metal ions comprise copper 
ions at a level in the range ofVbout 1-100 mg/1. 

17. Apparatus for removing mkal ions from wastewater as 
set forth in Claim 15, wherein said\on exchange unit operation 
comprises organic chemical' means for Contacting said carbon bed 
product stream metal ions with a resin Wing a macroporous 
iminodiacetic functional group to attach \aid copper ions. 



18. Apparatus for removing metal ions f^om wastewater as 
set forth in Claim 15, wherein said ion exchan^ unit operation 
comprises organic chemical means for contacting ^id carbon bed 
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product streamWal ions with cross-linked polystyrene resin to 
attach said coppe^ ions. 



19. Apparatus for removing metal ions from wastewater as 
set forth in Claim IsXherein said ion exchange unit operation 
comprises inorganic chemical means for contacting said carbon bed 
product stream metal ions Vth cross-linked polystyrene resin 
having a bead size in the raW of about 0.4 to 1.23 mm with a 
tight uniformity coefficient o\about 1.7 to attach said copper 
ions. 




2g<^ A process for removing copper ions in a byproduct 
polishing slurry weSstewater from the chemical mechanical polish- 
ing (CMP) of integreteed circuit microchips, comprising: 

(a) providing ^carbon bed for receiving a byproduct 
polishing slurry wast^a;^ feed from the chemical mechanical 
polishing (CMP) of int^r/ted circuits, said byproduct polishing 
slurry wastewater f eeA| dbiM;4ining hydrogen peroxide and copper 
ions in solution at/i/le^l i/n the range of about 5-25 mg/1 to 
reduce the concent'railon ^ said hydrogen peroxide and form a 
carbon bed effluent pr^ActXstream having concentration levels of 
hydrogen peroxide >^s than \bout 0.1 mg/1 (0.1 ppm) , wherein 
said byproduct polishing slurry wastewater feed further contains 
solids sized in the range of afiyout 0.01-1.0 //m in an amount 
higher than about 500 mg/1; 



(b) providing a ioA exchange bed of cross-linked polysty- 
rene resin having a bekd size in the range of about 0.4 to 1.23 
nan for receiving a carboJ bed product stream from said carbon bed 
and further having a macrlporous iminodiacetic functional group 
for removing said copper ions^om solution; 

(c) passing a bypr Jict Jlishing slurry wastewater feed 
containing copper ion^i/^ilj^ion from the chemical mechanical 

lit microchips to said carbon 
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polishing (CMP) of 
column; and 

(d) contacting 
stream with said cross-1 
exchange bed to 



eqfrated cirq 



oppe] 



attacK saidi 



15 



u. 
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Sns in said carbon bed product 
d polystyrene resin in said ion 
copper ions and form an environmen- 
tally clean watei^ischarge Loduct, wherein said polystyrene 
resin has been conditioned iL the Di-Hydrogen form; and 

(e) regenerating said pd^lystyrene resin with hydrochloric 

acid. 
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